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Abstract of JP2003298108 

PROBLEM TO BE SOLVED: To provide a 
semiconductor light emitting element which is high 
in brightness. 

SOLUTION: A GaP substrate is provided with a 
first side and a second side which is smaller in area 
than the first side and confronted with the first side. 
A method of manufacturing the semiconductor light 
emitting element comprises a process of forming a 
light emitting layer which emits light that has a 
wavelength [lambda] and penetrates through the 
GaP substrate, a side forming process of forming a 
plurality of sides which are inclined at the same 
angle so as to converge at the second side, and an 
irregularity forming process of forming 
irregularities of height 0.1 to 3 [lambda] on the 
sides. The light emitting element manufactured 
through the above manufacturing method is 
provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A semiconductor light emitting element comprising: 
A GaP substrate. 

A luminous layer which emits light of the wavelength lambda which penetrates said GaP 
substrate by current injection. 

The 1st field in which a preparation and said GaP substrate provided said luminous layer. 
The 2nd field that counters with said 1st field and has an area smaller than said 1st field, 
and two or more sides in which inclined at an almost equal angle to said 2nd field so that it 
might narrow towards said 2nd field, and ejected a part of light from said luminous layer 
outside, and two or more unevenness was formed in the surface. 

[Claim 2]The semiconductor light emitting element according to claim 1, wherein height of 

unevenness of said plurality of more than 0.1 lambda is below 3 lambda. 

[Claim 3]The semiconductor light emitting element according to claim 1 or 2 to which said 

2nd field carries out consisting of a field of which the angle theta (5 degrees <= theta<=20 

degrees) inclination was done in the [011] directions with the feature from a field (100). 

[Claim 4]The semiconductor light emitting element comprising according to claim 3: 

The 1st side in which said two or more sides of said GaP substrate are a field (1-1 1) or a 

field predetermined [ this field to ] which carried out the angle inclination. 

(1 1 1) The 2nd side that is a field carried out or a field predetermined [ this field to ] which 

carried out the angle inclination from a field as for theta inclination. 

(11-1) The 3rd side that is a field or a field predetermined [ this field to ] which carried out 
the angle inclination. 

(1-1-1) xhe 4th side that is a field carried out or a field predetermined [ this field to ] which 
carried out the angle inclination from a field as for theta inclination. 

[Claim 5]A manufacturing method of a semiconductor light emitting element characterized 
by comprising the following. 
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The 1st field. 

The 2nd field that counters with said 1st field and has an area smaller than said 1st field, A 
process of forming a luminous layer which emits light of the wavelength lambda which 
penetrates said GaP substrate on the 1st [ of a GaP substrate which **** / said ] field, On a 
side formation process which forms two or more sides which incline at a mutual almost 
equal angle so that it may narrow towards said 2nd field in said GaP substrate, and said 
two or more sides, by the MOCVD method. A concavo-convex formation process which 
forms two or more unevenness by re-growing up GaP with not less than 350 ** the growing 
temperature of 700 ** or less considering V group material containing P and a group III 
material containing Ga as material gas. 

[Claim 6]A manufacturing method of a semiconductor light emitting element characterized 
by comprising the following. 
The 1st field. 

The 2nd field that counters with said 1st field and has an area smaller than said 1st field. 
A process of forming a luminous layer which emits light of the wavelength lambda which 
penetrates said GaP substrate on the 1st [ of a GaP substrate which it has / said ] field. 
A side formation process which forms two or more sides which incline at a mutual almost 
equal angle so that it may narrow towards said 2nd field in said GaP substrate, Mixed gas 
of V group material and hydrogen which contain P on said two or more sides, Or a 
concavo-convex formation process which forms two or more unevenness without a process 
of carrying out etching removal of drops REITO which consists of Ga which remained 
hydrogen by process of carrying out the pyrolysis of said side of said GaP substrate as a 
controlled atmosphere at not less than 350 ** the temperature of 1000 ** or less, and said 
pyrolysis with an etching reagent. 

[Claim 7]A manufacturing method of a semiconductor light emitting element characterized 
by comprising the following. 
The 1st field. 

The 2nd field that counters with said 1st field and has an area smaller than said 1st field. 
A process of forming a luminous layer which emits light of the wavelength lambda which 
penetrates said GaP substrate on the 1st [ of a GaP substrate which it has / said ] field. 
On a side formation process which forms two or more sides which incline at a mutual 
almost equal angle so that it may narrow towards said 2nd field in said GaP substrate, and 
said two or more sides, by vacuum deposition or weld slag. A process of forming a metal 
layer which consists of aluminum, Ti, Sn, Ag, or Au, a process of carrying out etching 
removal of said metal layer with an etching reagent, and a concavo-convex formation 
process that is alike and forms two or more unevenness. 

[Claim 8]A manufacturing method of a semiconductor light emitting element characterized 
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by comprising the following. 
The 1st field. 

The 2nd field that counters with said 1st field and has an area smaller than said 1st field. 
A process of forming a luminous layer which emits light of the wavelength lambda which 
penetrates said GaP substrate on the 1st [ of a GaP substrate which it has / said ] field. 
A side formation process which forms two or more sides which incline at a mutual almost 
equal angle so that it may narrow towards said 2nd field in said GaP substrate, A process 
of spraying particles containing with a not less than 2-micrometer diameter [ 3 micrometer 
or less ] alumina on said two or more sides, a process etched with an etching reagent, and 
a concavo-convex formation process which is alike and forms two or more unevenness. 

[Claim 9]A manufacturing method of a semiconductor light emitting element characterized 
by comprising the following. 
The 1st field. 

The 2nd field that counters with said 1st field and has an area smaller than said 1st field. 
A process of forming a luminous layer which emits light of the wavelength lambda which 
penetrates said GaP substrate on the 1st [ of a GaP substrate which it has / said ] field. 
A side formation process which forms two or more sides in which incline at a mutual almost 
equal angle and it has two or more unevenness, using a dicing blade which has two or 
more unevenness on the surface so that it may narrow towards said 2nd field in said GaP 
substrate, A concavo-convex formation process which etches said two or more sides with 
an etching reagent, and forms two or more unevenness in said two or more sides. 

[Claim 10]A manufacturing method of a semiconductor light emitting element characterized 
by comprising the following. 
The 1st field. 

The 2nd field that counters with said 1st field and has an area smaller than said 1st field. 
A process of forming a luminous layer which emits light of the wavelength lambda which 
penetrates said GaP substrate on the 1st [ of a GaP substrate which it has / said ] field. 
A side formation process which forms two or more sides which incline at a mutual almost 
equal angle so that it may narrow towards said 2nd field in said GaP substrate, and a 
concavo-convex formation process which forms two or more unevenness by etching with 
an etching reagent, irradiating said two or more sides with halogen light. 

[Claim 11]A manufacturing method of a semiconductor light emitting element characterized 
by comprising the following. 
The 1st field. 

The 2nd field that counters with said 1st field and has an area smaller than said 1st field. 
A process of forming a luminous layer which emits light of the wavelength lambda which 
penetrates said GaP substrate on the 1st [ of a GaP substrate which it has / said ] field. 
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A side formation process which forms two or more sides which incline at a mutual almost 
equal angle so that it may narrow towards said 2nd field in said GaP substrate, A concavo- 
convex formation process with which a GaP crystal resembles a process heated till 
softening temperature which becomes soft, and a process of pressing a metallic mold 
which has two or more unevenness on the surface in said two or more sides in which it was 
heated, and forms two or more unevenness in said two or more sides. 

[Claim 12]A manufacturing method of the semiconductor light emitting element according to 
any one of claims 5 to 1 1 , wherein height of unevenness of said plurality of more than 
0.1 lambda is below 3 lambda. 

[Claim 13]A manufacturing method of the semiconductor light emitting element according to 
any one of claims 5 to 12 with which the 2nd field of an account carries out consisting of a 
field of which the angle theta (5 degrees <= theta<=20 degrees) inclination was done in the 
[01 1] directions with the feature from a field (100). 

[Claim 14]The 1st side in which said side formation process is the field a field (1-11) or 
predetermined [ this field to ] which carried out the angle inclination, theta inclination from a 
field (111) The 2nd side that is a field predetermined [ a field carried out or this field to ] 
which carried out the angle inclination, (11-1) this ** - a field or a manufacturing method of 
the semiconductor light emitting element according to claim 13 clitteringly characterized by 
theta inclination being the process of forming the 4th side that is a field a field carried out or 
predetermined [ this field to ] which carried out the angle inclination from the 3rd side that is 
a predetermined field which carried out the angle inclination, and a field (1-1-1). 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a semiconductor light emitting element and a 

manufacturing method for the same. 

[0002] 

[Description of the Prior Art]A visible optical semiconductor light emitting device (LED) has 
the features, such as small size, low power consumption, and high-reliability, and is widely 
used as a light source for a display. If the rise in luminosity of the luminescence progresses, 
the use as the display machine and the light source for communication in the outdoors can 
also be extended by leaps and bounds. There are AIGaAs, GaAlP, GaP, etc. as a high- 
intensity LED material put in practical use, it is the luminescent color, such as red, orange, 
yellow, and green, and supply by low cost is performed. 

[0003]Recently, InGaAlP which band structure receives green from red and has a transited 
[ directly ] type has attracted attention as a high-intensity LED material in this wavelength 
range. As the crystal growth method, by the liquid phase epitaxy method (LPE) used for 
charges of a conventional material, such as GaAIAs and GaP, since the segregation of 
aluminum is large and control of a presentation is difficult, metal-organic chemical vapor 
deposition (MOCVD) and molecular beam epitaxy method (MBE) are used. In these 
growing methods, InGaAlP is formed on the GaAs substrate which carries out lattice 
matching. 

[0004]But the above-mentioned GaAs substrate is opaque to the light from an InGaAlP 
active layer. For this reason, this opaque GaAs substrate is removed, instead, a 
transparent GaP substrate is pasted up to the luminous wavelength of an InGaAlP active 
layer, and the method of obtaining comparatively high-intensity LED is developed. Drawing 
16 is a figure showing such LED. Adhesion formation of the luminous layer 201 which 
consists of InGaAlP system material is carried out on transparent GaP substrate 200. This 
transparent substrate 200 has the sides 200A and 200B, and these sides 200A and 200B 
incline. Although the angle of gradient of these sides 200A and 200B can be changed if 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 3/6/2008 



JP,2003-298108,A [DETAILED DESCRIPTION] 

* 



Page 2 of 13 



needed, in order to make a plane direction easy to explain, it shows the example made into 
the angle of gradient of 45 degrees to the field by the side of figure Nakagami by LED of 
drawing 16 . In LED of drawing 16 , since the 1st side 200A of that transparent substrate 200 
and the 2nd side 200B are made to incline using the transparent substrate 200, the light of 
the luminous layer 201 is taken out also from these sides 200A and 200B, and optical 
extraction efficiency becomes high. The light of the 1st side 200A, the 3rd side 200C that 
counters, the 2nd side 200B and the 4th side 200D that counters, and the luminous layer 
201, ** and others, is taken out, and optical extraction efficiency becomes high. Here, an 
inclination twists GaP substrate 200 to a plane direction, and it is a substrate just. 
drawing 17 shows - as - the 1st side 200A - a field (1-11) - the 2nd side 200B turns into 
a field (111), the 3rd side 200C turns into a field (11-1), and the 4th side 200D turns into a 
field (1-1-1). 

[0005]The method of providing unevenness of the plurality of the height about a luminous 
wavelength (sub mum) in an element surface is also used as a method of making still 
higher optical extraction efficiency of a semiconductor light emitting element. This raises 
optical extraction efficiency by extending the surface area of an element, and using change 
of an effective index. [ raising penetration establishment of light ] Also in the element shown 
in drawing 16 , it is possible to raise optical extraction efficiency by, for example, forming the 
unevenness in the 1st side 200A of the substrate 200, and this and the 3rd side 200C that 
counters. Here, when the sloping side is established, it is known for the GaP substrate by 
wet etching that unevenness can be formed comparatively easily, without the inclined plane 
of a plane direction (1-11), and the inclined plane of this and the plane direction (11-1) 
which counters. For this reason, unevenness can be formed comparatively easily by wet 
etching, without the 1st side 200A of the element of drawing 16 , and this and the 3rd side 
200C that counters. 
[0006] 

[Problem(s) to be Solved by the lnvention]lf optical power of the conventional InGaAlP 
system semiconductor light emitting element can be made still higher, it is clear that it can 
be used effective in various uses, this invention person repeated various experiments so 
that he may get such an element. As a result, learning of this being realizable by forming 
unevenness also in the 2nd side 200B and 4th side 200D in addition to the 1st above- 
mentioned side 200A and 3rd side 200C of GaP substrate 200 was carried out uniquely. 
[0007]however, a Prior art — it was thought that it was very difficult to form unevenness in 
this way all over the sides 200A, 200B, 200C, and 200D by common sense. It is because it 
was thought that this was very difficult to form unevenness in the sides 200A, 200B, 200C, 
and 200D uniformly in GaP substrate 200. 

[0008]That is, in the case of drawing 16 , in the 1st side 200A, the side of GaP substrate 
200 turns into a field (1-11), but the 2nd side 200B turns into a field (111). And although 
unevenness can be formed in the 1st side 200A comparatively easily by wet etching as 
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mentioned above, it becomes difficult to form unevenness in the 2nd side 200B in a similar 
way. Although the 1st side 200A and the 3rd side 200C that counters turn into a field (11-1) 
similarly and unevenness can be formed comparatively easily, the 2nd side 200B and the 
4th side 200D that counters become difficult [ it / to become a field (1-1-1) and to form 
unevenness ]. Even when the angle of gradient of each sides 200A, 200B, 200C, and 200D 
is changed, for example, it is considered as the angle of gradient of 60 degrees to the field 
by the side of figure Nakagami, although it becomes easy to form unevenness in the 1st 
side 200A and 3rd side 200C, similarly, It becomes difficult to form unevenness in the 2nd 
side 200B and 4th side 200D. 

[0009]Thus, since much crystal face orientation exists in a substrate side when forming 
unevenness in the side of the substrate 200, in the chemical etching which shows the 
etching rate depending on a plane direction, concavo-convex uniform formation is difficult. 
For this reason, it has not come to realize structure which forms unevenness all over the 
side of a substrate. 

[0010]However, this invention person repeated various experiments about the 
manufacturing method which forms uniformly the unevenness for making optical extraction 
efficiency high in the side of a substrate so that he may get the InGaAlP system 
semiconductor light emitting element in which optical power is still higher than before. As a 
result, the dependence to a plane direction carries out learning of the manufacturing 
method of little unevenness uniquely, and it came to realize this. It came to realize LED 
whose luminosity is still higher by using further above-mentioned GaP substrate 200 as the 
inclined substrate (OFF board) inclined [ from the field (100) ] 5 degrees - 20 degrees in the 
[011] directions using the above-mentioned manufacturing method. 
[0011]This invention is based on recognition of the technical problem mentioned above, 
and the purpose is a manufacturing method of the semiconductor light emitting element 
which used the GaP substrate, and is providing the arbitrary sides of the above-mentioned 
substrate with the method of manufacturing the unevenness for making optical extraction 
efficiency high. It is that optical power provides a high semiconductor light emitting element 
using this manufacturing method. 
[0012] 

[The means for solving an invention] The luminous layer to which the semiconductor light 
emitting element of this invention emits the light of a GaP substrate and the wavelength 
lambda on which said GaP substrate is penetrated by current injection, The 1st field in 
which the preparation and said GaP substrate provided said luminous layer, and the 2nd 
field that counters with said 1st field and has an area smaller than said 1st field, It inclines 
at an almost equal angle to said 2nd field so that it may narrow towards said 2nd field, and 
a part of light from said luminous layer is ejected outside, and it has two or more sides in 
which two or more unevenness was formed in the surface. 

[0013]The manufacturing method of the semiconductor light emitting element of this 
invention, The 1st field and the 2nd field that counters with said 1st field and has an area 
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smaller than said 1st field, The process of forming the luminous layer which emits the light 
of the wavelength lambda which penetrates said GaP substrate on the 1st [ of the GaP 
substrate which **** / said ] field, On the side formation process which forms two or more 
sides which incline at a mutual almost equal angle so that it may narrow towards said 2nd 
field in said GaP substrate, and said two or more sides, by the MOCVD method. It has a 
concavo-convex formation process which forms two or more unevenness by re-growing up 
GaP with not less than 350 ** the growing temperature of 700 ** or less considering V 
group material containing P and the group III material containing Ga as material gas. 
[0014]The manufacturing method of the semiconductor light emitting element of this 
invention, The 1st field and the 2nd field that counters with said 1st field and has an area 
smaller than said 1st field, The process of forming the luminous layer which emits the light 
of the wavelength lambda which penetrates said GaP substrate on the 1st [ of the GaP 
substrate which **** / said ] field, The side formation process which forms two or more sides 
which incline at a mutual almost equal angle so that it may narrow towards said 2nd field in 
said GaP substrate, The mixed gas of V group material and hydrogen which contain P on 
said two or more sides, Or hydrogen as a controlled atmosphere at not less than 350 ** the 
temperature of 1000 ** or less. It has a concavo-convex formation process which forms two 
or more unevenness without the process of carrying out the pyrolysis of said side of said 
GaP substrate, and the process of carrying out etching removal of drops REITO which 
consists of Ga which remained by said pyrolysis with an etching reagent. 
[0015]The manufacturing method of the semiconductor light emitting element of this 
invention, The 1st field and the 2nd field that counters with said 1st field and has an area 
smaller than said 1st field, The process of forming the luminous layer which emits the light 
of the wavelength lambda which penetrates said GaP substrate on the 1st [ of the GaP 
substrate which **** / said ] field, On the side formation process which forms two or more 
sides which incline at a mutual almost equal angle so that it may narrow towards said 2nd 
field in said GaP substrate, and said two or more sides, by vacuum deposition or weld slag. 
It has the process of forming the metal layer which consists of aluminum, Ti, Sn, Ag, or Au, 
the process of carrying out etching removal of said metal layer with an etching reagent, and 
a concavo-convex formation process that is alike and forms two or more unevenness. 
[0016]The manufacturing method of the semiconductor light emitting element of this 
invention, The 1st field and the 2nd field that counters with said 1st field and has an area 
smaller than said 1st field, The process of forming the luminous layer which emits the light 
of the wavelength lambda which penetrates said GaP substrate on the 1st [ of the GaP 
substrate which **** / said ] field, The side formation process which forms two or more sides 
which incline at a mutual almost equal angle so that it may narrow towards said 2nd field in 
said GaP substrate, It has the process of spraying the particles containing with a not less 
than 2-micrometer diameter [ 3 micrometer or less ] alumina on said two or more sides, a 
process etched with an etching reagent, and a concavo-convex formation process which is 
alike and forms two or more unevenness. 
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[0017]The manufacturing method of the semiconductor light emitting element of this 
invention, The 1st field and the 2nd field that counters with said 1st field and has an area 
smaller than said 1st field, The process of forming the luminous layer which emits the light 
of the wavelength lambda which penetrates said GaP substrate on the 1st [ of the GaP 
substrate which **** / said ] field, The side formation process which forms two or more sides 
in which incline at a mutual almost equal angle and it has two or more unevenness, using 
the dicing blade which has two or more unevenness on the surface so that it may narrow 
towards said 2nd field in said GaP substrate, Said two or more sides are etched with an 
etching reagent, and it has a concavo-convex formation process which forms two or more 
unevenness in said two or more sides. 

[0018]The manufacturing method of the semiconductor light emitting element of this 
invention, The 1st field and the 2nd field that counters with said 1st field and has an area 
smaller than said 1st field, The process of forming the luminous layer which emits the light 
of the wavelength lambda which penetrates said GaP substrate on the 1st [ of the GaP 
substrate which **** / said ] field, The side formation process which forms two or more sides 
which incline at a mutual almost equal angle so that it may narrow towards said 2nd field in 
said GaP substrate, and by etching with an etching reagent, irradiating said two or more 
sides with halogen light, It has a concavo-convex formation process which forms two or 
more unevenness. 

[0019]The manufacturing method of the semiconductor light emitting element of this 
invention, The 1st field and the 2nd field that counters with said 1st field and has an area 
smaller than said 1st field, The process of forming the luminous layer which emits the light 
of the wavelength lambda which penetrates said GaP substrate on the 1st [ of the GaP 
substrate which **** / said ] field, The side formation process which forms two or more sides 
which incline at a mutual almost equal angle so that it may narrow towards said 2nd field in 
said GaP substrate, A GaP crystal equips said two or more sides with the process heated 
till the softening temperature which becomes soft, the process of pressing the metallic mold 
which has two or more unevenness on the surface in said two or more sides in which it was 
heated, and the concavo-convex formation process which is alike and forms two or more 
unevenness. 
[0020] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described, 
making a drawing reference. As drawing 1 and drawing 2 show, one of the features of this 
embodiment makes the sides 10A, 10B, 10C, and 10D of the transparent substrate 10 
incline, and it is the point of having provided two or more unevenness (frothed) with the 
predetermined manufacturing method in all these sides 10A, 10B, 10C, and 10D, further. 
Thereby, an element with light emitting luminance and optical high extraction efficiency, and 
high optical power can be provided. Hereafter, seven embodiments which changed the 
concavo-convex manufacturing method are described. 

[0021 ](A 1st embodiment) Drawing 1 is a section perspective view of the semiconductor 
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light emitting element of a 1st embodiment of this invention. Drawing 2 is a sectional view of 
the element of drawing 1 , and drawing 2 (a) is the figure seen from the [01-1] direction, and 
the figure which drawing 2 (b) looked at from the [01 1] directions. 
[0022]A semiconductor light emitting element is provided with GaP substrate 10 and the 
luminous layer 1 1 which emits the light of the wavelength lambda which penetrates said 
GaP substrate 10 by current injection. According to this embodiment, this wavelength 
lambda is 650 nm. Above-mentioned GaP substrate 10 has the rear face (the 1st field) 10R 
in which the above-mentioned luminous layer 11 was formed, and the principal surface (the 
2nd field) 10M which consists of a field which countered with this rear face 10R, and 
inclined 15 degrees in the [011] directions from the field (100). The principal surface 10M 
has an area smaller than the rear face 1 0R. There are the four sides 1 0A, 1 0B, 1 0C, and 
10D between this principal surface 10M and rear face 10R so that it may narrow towards 
the principal surface 10M side. About 45 degrees inclines to the principal surface 10M, as 
for more than height 0.1 lambda, two or more unevenness below 3 lambda is formed in the 
surface, and these four sides 10A, 10B, 10C, and 10D eject a part of light from the above- 
mentioned luminous layer 11 outside. The field where the 1st side 10A inclined from the 
field (111) in a field (1-11) and 15 degrees of the 2nd side 10B so that drawing 17 might 
show, the field where 15 degrees of the 4th side 10D in which the 1st side 10A and the 3rd 
side 10C that counters countered with a field (11-1) and the 2nd side 10B inclined from the 
field (1-1-1) - it comes out. moreover - the — one - or — the - four - the side - ten - A - 
ten — B — ten - C — ten - D - a rear face — ten ~ R — ** — between — **** — a cleavage — 
forming — having had - the - one - or ~ the - four — a cleavage plane - ten — A — ' — ten - 
- B — 1 — ten - C ~ ' — ten — D — ' ~ forming — having - **** . Since GaP substrate 10 is a 
substrate inclined 15 degrees, the 2nd cleavage plane 10B' and 4th cleavage plane 10D' 
become the field sloping from the perpendicular direction 15 degrees. 
[0023]The p lateral electrode 12, the n lateral electrode 13, and ** current are poured into 
the above-mentioned luminous layer 11. In more detail this luminous layer 11 so that 
drawing 2 (b) may show on p type GaP substrate 10, It is the structure where the p type 
InGaAlP glue line 6, the p type InAlP cladding layer 5, the InGaAlP active layer 4, the n type 
InAlP cladding layer 3, and n type InGaAlP current diffusion layer 2** were formed one by 
one. The n lateral electrodes 13 are n type GaAs contact layer 1 and the structure where 
main part of n lateral electrode 13* was formed one by one. By the current injection from 
this n lateral electrode 13 and the p lateral electrode 12, the active layer 4 of the luminous 
layer 1 1 emits the light of the wavelength lambda. This light is taken out from the figure 
Nakagami side. This light is taken out also from the 1st thru/or the 4th side 10A, 10B, 10C, 
and 10D of GaP substrate 10. 

[0024]ln the semiconductor light emitting element of drawing 1 and drawing 2 explained 
above. GaP substrate 10 is transparent to the light from the luminous layer 1 1 , since the 1st 
thru/or the 4th side 10A, 10B, 10C, and 10D of GaP substrate 10 were made to incline, light 
can be taken out from this the 1st thru/or 4th side 10A, 10B, 10C, and 10D, and optical 
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extraction efficiency can be made high. 

[0025]ln the semiconductor light emitting element of drawing 1 and drawing 2 , since more 
than height 0.1 lambda provided two or more unevenness below 3 lambda in the sides 10A, 
10B, 10C, and 10D of GaP substrate 10, The surface area of the sides 10A, 10B, 10C, and 
10D used as an optical extraction side is made to increase, and optical extraction efficiency 
can be further made high. As a result, in the semiconductor light emitting element of 
drawing 1 and drawing 2 , a semiconductor light emitting element with high optical power 
can be provided. According to this invention person's experiment, by providing unevenness, 
optical power went up 10% and has checked improvement in the optical extraction 
efficiency by rugged structure formation. 

[0026]Next, about the manufacturing method of the semiconductor light emitting element of 
drawing 1 and drawing 2 , drawing 3 - drawing 8 are made reference, and are explained. 
One of the features of the manufacturing method of this embodiment is the point which 
formed unevenness with re-growth of GaP by the MOCVD method, as shown in drawing 7 . 
[0027](1) Put in in a MOCVD furnace after cleaning first the n type GaAs substrate 14 
which has the principal surface sloping 15 degrees in the [01 1] directions by an organic 
solvent or sulfuric acid system etchant from a field (100) so that drawing 3 may show. Then, 
a substrate is heated at 730 **, P raw material and three suitable group materials are 
supplied on the principal surface of the n type GaAs substrate 14, and the n type InGaP 
etching stop layer 15 is grown up. Subsequently, the luminous layer 11 from n type GaAs 
contact layer 1 to the p type InGaAlP glue line 6 is grown up to be continuation. The growth 
thickness of these layers is shown below. 
N type InGaP layer 15 0.05 (micrometer) 

N type GaAs layer 1 0.01 n-type InGaAlP layer 2 3.0 n-type InAlP layer 3 1.0 undoped 
InGaP active layer 4 0.5 p-type InAlP layer 5 1.0 p-type InGaAlP layer 6 Lattice matching of 
all the 0.05 above-mentioned crystal layers is carried out to the n type GaAs substrate 14. It 
is growing up. As a growth material, for example as a source of Ga, trimethylgallium and 
triethylgallium, As a source of In, phosphine, tertiarybutyl phosphine, etc. can be used as 
trimethylaluminum, triethylaluminum, and a source of P as trimethylindium, triethylindium, 
and a source of aluminum. As an impurity of a n type and a p type, a mono silane and 
dimethyl zinc were used, respectively. The n type GaAs substrate 14 is opaque to the light 
from the active layer 4. 

[0028](2) Next, as shown in drawing 4 , stick the 150 micrometers - 250 micrometers-thick p 
type GaP substrate 10 on the p type InGaAlP glue line 6 of the luminous layer 11. It is 
made for the principal surface 10M of the p type GaP substrate 10 to consist of fields (100) 
in the [01 1] directions with the field sloping 15 degrees so that the principal surface and the 
plane direction of the n type GaAs substrate 14 may be in agreement. The luminous layer 
1 1 is pasted up on the rear face 10R of this p type GaP substrate 10. 
[0029](3) Next, as shown in drawing 5 , etching removes the n type GaAs substrate 14. 
Since n type InGaP layer 15 is formed at this time, the n type GaAs substrate 14 can be 
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etched selectively. 

[0030](4) Next, carry out half dicing of the GaP crystal 10 with a braid, and form the 2nd 
and 4th side 10B and 10D and the 1st and 3rd side 10A and 10C, after covering by the 
Si0 2 film 20 on the upper surface of GaP substrate 10, as shown in drawing 6 . 

[0031 ](5) Next, as shown in drawing 7 , form unevenness in the sides 10A, 10B, 10C, and 
10D of GaP substrate 10 with re-growth of GaP by the MOCVD method. After removing the 
crushing layer of a half dicing part by etching by the etching reagent of a chloride system, it 
introduces into a MOCVD furnace and, specifically, re-growth of GaP is performed. The 
process of re-growth of GaP supplies first hydrogen and PH 3 which is V group materials in 

a growth oven, and builds the atmosphere of a wafer. Next, after carrying out temperature 
up of the temperature of a wafer and reaching the growing temperature of 650 **, TMG 
which is a group III material is introduced in a furnace, and re-growth of GaP is started. The 
V/lll ratio at the time of re-growth is set to 150. Supply of TMG is suspended at the time of 
the end of growth, and the temperature of a wafer is lowered under the atmosphere of 
hydrogen and PH 3 . 

[0032](6) next -- drawing 8 - being shown - as ~ SiO - 2 ~ a film - 20 - removing - a 

cleavage - a cleavage plane - ten — B — ' -- ten — D — 1 -- ten — A — 1 - ten — C — ' — 
forming - isolation - carrying out - pn - each - an electrode - 12 - 13 - forming - 
drawing 1 - drawing 2 — an element — obtaining - having . 

[0033]ln the manufacturing method of this embodiment explained above, as shown in 
drawing 7 , desired rugged structure can be formed in the four sides 10A, 10B, 10C, and 
10D almost uniformly by using re-growth of GaP by MOCVD. From the result of the 
experiment which this invention person conducted wholeheartedly, the state of the growth 
phase is controllable by the molar-flow-rate ratio (V/lll ratio-H 3 /TMG) of the growing 

temperature at the time of re-growth, and a growth material, Desired rugged structure was 
able to be formed in not less than 350 ** 700 ** or less, and or more 10 200 or less growing 
condition, respectively. This reason is analyzed as follows. 

[0034]That is, when performing crystal growth of a GaP film by the MOCVD method using 
GaP substrate 1 1 , in order to form a flat GaP film, it is desirable to use (100) of a GaP 
substrate. That is, the side of the element of this embodiment is a field which originally is 
not desirable, in order to form a flat GaP film. However, when a flat film is a stake side 
obtaining, it becomes on the contrary easy to obtain a concavo-convex film. Growing 
temperature shall be not less than 350 ** 700 ** or less, and it becomes further easy to 
obtain a concavo-convex film by setting up lowness rather than the growing temperature of 
the usual GaP. As a result, it will be analyzed if desired unevenness can be formed. Since 
the V/lll ratio is almost comparable as the crystal growth of the usual GaP, it is not 
necessary to use a special device for crystal growth. 

[0035]On the other hand, wet etching was mainly conventionally used for concavo-convex 
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formation. However, although unevenness could be formed in the inclined plane of a plane 
direction (1-11), and (11-1) the inclined plane of a plane direction in this method, it was very 
difficult to form unevenness in the inclined plane of a plane direction (111), and (1-1-1) the 
inclined plane of a plane direction. For this reason, it was thought that it was very difficult 
like this embodiment to form unevenness, without the 2nd side 10B and the 4th side 10D. 
[0036]ln the manufacturing method of this embodiment explained above, since GaAs 
substrate 14 was used as the OFF board inclined [ from the field (100) ] 15 degrees in the 
[011] directions, light emitting luminance of the luminous layer 11 which consists of InGaAlP 
system material can be made high. Since GaP substrate 10 pasted up on this luminous 
layer 1 1 was used as the OFF board inclined [ from the field (100) ] 15 degrees in the [01 1] 
directions, the direction of a crystal is in agreement by the luminous layer 1 1 and GaP 
substrate 10, and neither actuating current nor operating voltage rises. 
[0037]Although the principal surface 10M, the sides 10A, 10B, 10C, and 10D, and a ****** 
angle were 45 degrees in the semiconductor light emitting element of drawing 1 and 
drawing 2 explained above, it is also possible to make this into other angles. However, the 
sides 10A, 10B, 10C, and 10D are those ( drawing 6 ) which is formed by dicing, and it is 
made for each side 10A, 10B, 10C, and 10D, the principal surface 10M, and a ****** angle 
to become equal mutually. It is because a manufacturing method will become very 
complicated if it is not made not to become equal mutually. And if the manufacturing 
method of this embodiment is used, formation of rugged structure is possible to any fields 
of the sides 10A, 10B, 10C, and 10D which consist of a different plane direction. 
[0038]Although GaP substrate 10 was used as the inclined substrate inclined [ from the 
field (100) ] 15 degrees in the [011] directions in the semiconductor light emitting element of 
drawing 1 and drawing 2 , If this is made into the inclined substrate inclined [ from the field 
(100) ] 5 degrees - 20 degrees in the [011] directions, the effect which makes high light 
emitting luminance of the luminous layer 11 can be acquired. 

[0039]An inclination can twist GaP substrate 10 to a plane direction, and it can also be just 
used as a substrate. When a substrate is just used, in the 1st side 10A, a field (1-11) and 
the 2nd side 10B turn into a field (111), the 3rd side 10C turns into a field (11-1), and the 
4th side 10D turns into a field (1-1-1). Although unevenness could be formed in the 1st side 
10A and 3rd side 10C by the formation method of unevenness by the conventional wet 
etching also in this case, concavo-convex formation was difficult for the 2nd side 10B and 
4th side 10D. However, if the manufacturing method of unevenness of this invention is 
used, formation of rugged structure is possible to any fields. 

[0040](Modification) Drawing 9 is a figure showing the modification of the semiconductor 
light emitting element of a 1st embodiment of this invention. One of the features of the 
element of drawing 9 is the point of having established the mount auxiliary sides 16A, 16B, 
16C, and 16D in the substrate 10. The composition of other main portions is the same as 
that of a 1st embodiment ( drawing 1 , drawing 2 ), and showed the same number to the 
same component part as a 1st embodiment. 
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[0041 ]ln the element of drawing 9 , since the mount auxiliary sides 16A, 16B, 16C, and 16D 
were established, the yield can be further made high. That is, when using the element of 
drawing 9 , the n lateral electrode 12 and the principal surface 10M are usually mounted on 
the n side lead frame using adhesives, such as silver paste. In the case of this mount, with 
the element of drawing 9 , since silver paste can be pasted up also on the mount auxiliary 
sides 16A, 16B, 16C, and 16D in addition to the principal surface 10M and the n lateral 
electrode 12, high adhesive strength can be obtained. 

[0042]Even if it covers the mount auxiliary sides 16A, 16B, 16C, and 16D with opaque silver 
paste, since the light of the luminous layer 1 1 can be taken out from the four sides 10A, 
10B, 10C, and 10D, optical extraction efficiency does not fall. For this reason, in the 
element of drawing 9 , without reducing optical extraction efficiency, exfoliation with the n 
lateral electrode 12 and the n side leadframe can be made hard to produce, and the yield 
can be made high. 

[0043]Although the mount auxiliary sides 16A, 16B, 16C, and 16D show the example which 
becomes almost vertical by drawing 9 , this field can also be made to incline slightly so that 
the rear-face 10R side by the side of figure Nakagami may become large. If it does in this 
way, when stiffening the above-mentioned Ag paste by heat treatment, it can prevent 
effectively creeping up on the sides 10A, 10B, 10C, and 10D in which a silver pace serves 
as an optical drawing side with surface tension. 

[0044]ln the element of drawing 9 , the same unevenness as the sides 10A, 10B, 10C, and 
10D can also be provided in the mount auxiliary sides 16A, 16B, 16C, and 16D. If 
unevenness is provided, the above-mentioned Ag paste **** going up can be prevented still 
more effectively. Concavo-convex formation on these mount auxiliary sides 16A, 16B, 16C, 
and 16D can be performed by the same method as concavo-convex formation on the sides 
10A, 10B, 10C, and 10D. When the mount auxiliary sides 16A, 16B, 16C, and 16D become 
almost vertical, unevenness can be formed in the four mount auxiliary sides 16A, 16B, 16C, 
and 16D almost uniformly also by the method by wet etching. 

[0045](A 2nd embodiment) A 2nd embodiment is performing concavo-convex formation 
using the pyrolysis of the GaP crystal 1 1 in a MOCVD furnace so that drawing 10 may 
show. The shape of an element is the same as drawing 1 and drawing 2 . About a 
manufacturing method, it is the same as that of ( drawing 3 - drawing 6 , drawing 8 ), and a 
1st embodiment except concavo-convex formation. Below, drawing 10 is made reference 
and a concavo-convex formation method is explained. 

[0046]First, a wafer is introduced into a MOCVD furnace after removing the crushing layer 
of the half dicing part of a wafer by etching of a chloride system like a 1st embodiment, 
covering by the Si0 2 film 20. Next, hydrogen and PH 3 are supplied in a furnace and the 

pyrolysis of GaP substrate 10 of the field of which Si0 2 covering is not done is carried out 

by carrying out temperature up of the wafer temperature. On these conditions, a pyrolysis 
begins from about 350 substrate temperature, comparatively high P of steam pressure is 
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emitted to the crystal exterior, and Ga which remained combines with neighboring Ga, 
forms a droplet, and remains on a field. The quantity and speed of P omission can be 
adjusted by being able to control the size and density of this Ga droplet by substrate 
temperature and a heating up time, and mixing PH 3 in a controlled atmosphere here, and 

controlling a mixed amount. For example, when a controlled atmosphere is made only into 
hydrogen and there are too many amounts of omissions of P, the amount of omissions of P 
can be lessened by mixing PH 3 in hydrogen of a controlled atmosphere. Control of Ga 

droplet is attained by such control. When the conditions actually used this time performed 
wafer temperature of 700 **, and heat treatment for 5 minutes in the controlled atmosphere 
which mixed 5% of PH 3 in hydrogen, they were able to form height -O.Smicrometer Ga 

8 2 

droplet by the density of a 1x10 individual / cm on the field. 

[0047]Next, the place which picked out this wafer from the MOCVD furnace and etched with 
the etching reagent of a chloride system, The field where Ga droplet exists differed in the 
etch rate from the field which is not so, and more than height 1 / 10lambda were able to 
form two or more rugged structure below 3 lambda in the sides 10A, 10B, 10C, and 10D of 
GaP substrate 10. Since Ga droplet serves as optical absorption, it is kept from remaining 
as much as possible in the case of the above-mentioned etching. 
[0048]lt was thought that the pyrolysis of GaP explained above had to be prevented as 
much as possible in order to worsen the characteristic of an element conventionally, 
however, this invention person — a Prior art — it was contrary to common sense, and using 
the pyrolysis of this GaP positively, it is that this forms unevenness and learning of an 
element with the high characteristic being obtained was carried out uniquely. According to 
this invention person's experiment, desired unevenness has been formed by carrying out 
the pyrolysis of the mixed gas of V group material and hydrogen containing P, or the 
hydrogen as a controlled atmosphere at not less than 350 ** the temperature of 1000 ** or 
less. 

[0049](A 3rd embodiment) By a 3rd embodiment, after depositing / vapor-depositing a 
metal membrane, it describes about how to form unevenness by etching the metal 
membrane. 

[0050]The braid which is the degree of knife angle of 60 degrees performs half dicing to a 
GaP crystal surface, and a V groove is formed in it so that drawing 11 may show. Next, 
about 50 nm of aluminum is formed by vacuum deposition or weld slag all over a V groove 
being included. Then, by dipping chloride in the solution used as the main ingredients, 
when aluminum metal is etched, the reaction on the surface of GaP is promoted, and 
random surface etching takes place. It is possible to promote a reaction more by heat- 
treating the substrate with which said aluminum was vapor-deposited at more than -200 **, 
and dipping in the solution which uses chloride as the main ingredients. Rugged structure is 
producible to a GaP crystal surface by this. Although aluminum was used as metal for 
vacuum evaporation in this embodiment, metal, such as Ti, Sn, Ag, and Au, may be used. 
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[0051 ]ln the element of drawing 1 1 , each sides 10A, 10B, 10C, and 10D are making the 
rear face 10R and the angle of 60 degrees. Therefore, the field where 15 degrees of the 1st 
side 10A inclined from the field (1-11), the field where the 2nd side 10B inclined from the 
field (11-1) in a field (111) and 15 degrees of the 3rd side 10C, and the 4th side 10D turn 
into a field sloping from the field (1-1-1) 30 degrees. For this reason, it was very difficult for 
the plane direction of each side to come out scatteringly, and to form unevenness in the 
homogeneity of each side in the formation method of unevenness by the conventional wet 
etching, for a certain reason. However, unevenness can be formed in any side, if the 
method of etching the metal membrane is used like this embodiment after depositing / 
vapor-depositing a metal membrane. 

[0052](A 4th embodiment) A 4th embodiment describes formation of the rugged structure 
which used the sandblasting method. 

[0053]The explanatory view about processing by the sandblasting method is shown in 
drawing 12 . Here, the case where unevenness is formed in the 2nd side 10B is made into 
an example, and it explains. In drawing 12 , after forming the ohmic electrodes 12 and 13 in 
the principal surface 10M and the rear face 10R of GaP substrate 10, the protection resist 
20 is formed in the p type electrode 13 surface, the n lateral electrode 12 is stuck on the 
pressure sensitive adhesive sheet 25, and dicing separates into each chip. Sand blast 
processing is performed to the tip side side 10B in this state. Unevenness of several 
micrometer size is formed in the tip side side 10B by particle diameter's being 2-3 
micrometers including alumina, and making the particles to spray into air pressure 3 

kgf/cm 2 . At this time (111), the field near P side is exposed at a fixed rate. If a tip side side 
is immersed in the chloride heated at about 60 ** in such a top, this (1 1 1) P side will be 
etched into the fine-irregularities side where the needlelike projection of submicron size 
crowded . 

[0054]As mentioned above, if alumina whose particle diameter is 2-3 micrometers is used 
as particles to spray, good one will be considered to be because for the hardness of 
alumina, weight, specific gravity, etc. to be suitable for formation of the unevenness to GaP 
substrate 10. 

[0055](A 5th embodiment) A 5th embodiment describes formation of the rugged structure 
which used the special braid. 

[0056]When performing half dicing shown in drawing 6 , a cutting section like drawing 13 (c) 
is formed in GaP substrate 10 with the braid which has sectional shape as shown in 
drawing 13 (a). Or request number-of-sheets preparation of the braid with which thickness 
as shown by drawing 13 (b) differs is carried out, it cuts sequentially from a braid with small 
width, and a crystal section like drawing 13 (c) is formed. The countless field where 
directions differ is formed in a cutting crystal face by performing these cutting [ like ] to a 
crystal. The field by which frothed processing was carried out can be acquired by etching 
into the cutting surface acquired at the above-mentioned process using the etching reagent 
which acts only on a field, for example (111). 
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[0057](A 6th embodiment) A 6th embodiment describes formation of the rugged structure 
by optical exposure etching. 

[0058]The imaged figure of processing by optical exposure etching is shown in drawing 14 . 
The luminous layer 1 1 of a LED tip is fixed to the pressure sensitive adhesive sheet 25, and 
the principal surface M of GaP substrate 10 is protected by the protection resist 20. When 
etching the sides 10A, 10B, 10C, and 10D of this LED tip with the etching reagent 35, a 
powerful light like the halogen light 30 is irradiated with and etched. The field in which 
frothed processing was carried out by this on the sides 10A, 10B, and 10C and 10D can be 
acquired. 

[0059](A 7th embodiment) A 7th embodiment describes formation of the rugged structure 
by the pressing method. 

[0060]Prepare the metallic mold 40 which has beforehand the metallic mold 40A (frothed 
processing was performed to the field which touches a crystal) like drawing 15 (b), and like 
drawing 15 (a), It can press in the sides 10A, 10B, 10C, and 10D of the wafer by which the 
dicing process was carried out, and the field by which frothed processing was carried out 
can be acquired by transferring Frost-like unevenness into a crystal (press). When 
pressing, it heats beforehand till the softening temperature when a crystal becomes soft 
about the plinth 45, the wafer 10, and the metallic mold 40. 
[0061] 

[Effect of the Invention] According to the manufacturing method of the semiconductor light 
emitting element of this invention, formation of rugged structure is attained to any fields of 
the side of the GaP substrate which consists of a different plane direction. For this reason, 
the unevenness for making optical extraction efficiency high can be formed in the side of 
this GaP substrate almost uniformly, using a transparent GaP substrate, and an element 
with high luminosity can be provided. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** S h 0WS the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The conceptual perspective view of the semiconductor light emitting element of 
a 1st embodiment of this invention. 

[Drawing 2] The conceptual sectional view of the semiconductor light emitting element of a 
1st embodiment of this invention. 

[Drawing 3] The conceptual sectional view showing the manufacturing method of the 
semiconductor light emitting element of a 1st embodiment of this invention. 
[Drawing 4] The figure which follows drawing 3 with the conceptual sectional view showing 
the manufacturing method of the semiconductor light emitting element of a 1st embodiment 
of this invention. 

[Drawing 5] The figure which follows drawing 4 w ith the conceptual sectional view showing 
the manufacturing method of the semiconductor light emitting element of a 1st embodiment 
of this invention. 

[Drawing 6] The figure which follows drawing 5 with the conceptual sectional view showing 
the manufacturing method of the semiconductor light emitting element of a 1st embodiment 
of this invention. 

[Drawing 7] The figure which follows drawing 6 w ith the conceptual sectional view showing 
the manufacturing method of the semiconductor light emitting element of a 1st embodiment 
of this invention. 

[Drawing 8] The figure which follows drawing 7 with the conceptual sectional view showing 
the manufacturing method of the semiconductor light emitting element of a 1st embodiment 
of this invention. 

[Drawing 9] The figure for explaining the semiconductor light emitting element of the 
modification of a 1st embodiment of this invention. 

[Drawing 10] The figure for explaining the manufacturing method of the semiconductor light 
emitting element of a 2nd embodiment of this invention. 

[Drawing 1 11 The figure for explaining the manufacturing method of the semiconductor light 
emitting element of a 3rd embodiment of this invention. 
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[Drawing 12] The figure for explaining the manufacturing method of the semiconductor light 
emitting element of a 4th embodiment of this invention. 

[Drawing 13] The figure for explaining the manufacturing method of the semiconductor light 
emitting element of a 5th embodiment of this invention. 

[Drawing 14] The figure for explaining the manufacturing method of the semiconductor light 
emitting element of a 6th embodiment of this invention. 

[Drawing 15] The figure for explaining the manufacturing method of the semiconductor light 
emitting element of a 7th embodiment of this invention. 

[Drawing 16] The conceptual sectional view of the conventional semiconductor light emitting 
element. 

[Drawing 17] The figure for explaining the plane direction of a crystal. 
[Description of Notations] 

10 GaP substrate 
10A The 1st side 
10B The 2nd side 
10C The 3rd side 
10DThe 4th side 

10M Principal surface (the 2nd field) 
10R Rear face (the 1st field) 

1 1 Luminous layer 
30 Halogen light 
35 Etching reagent 
40 Metallic mold 
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WRITTEN AMENDMENT 

[Written amendment] 

[Filing date]April 22 (2003.4.22), Heisei 15 
[Amendment 1] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]Claim 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 

[Claim 1]lt has a GaP substrate and a luminous layer which emits light of the wavelength 
lambda which penetrates said GaP substrate by current injection, 
Said GaP substrate, 

The 1st field in which said luminous layer was provided, 

The 2nd field that counters with said 1st field and has an area smaller than said 1st field, 
Two or more sides in which inclined in said 2nd field so that each might narrow towards 
said 2nd field, and ejected a part of light from said luminous layer outside, and two or more 
unevenness was formed in the surface, 
A ****(ing) semiconductor light emitting element. 

[Claim 2]The semiconductor light emitting element according to claim 1 , wherein each of 
said side inclines at an almost equal angle to said 2nd field. 

[Claim 3]The semiconductor light emitting element according to claim 1 or 2, wherein height 

of unevenness of said plurality of more than 0.1 lambda is below 3 lambda. 

[Claim 4]The semiconductor light emitting element according to any one of claims 1 to 3 to 

which said GaP substrate carries out that an angle theta (5 degrees <= theta<=20 degrees) 

inclination is the OFF board carried out in the [01 1] directions with the feature from a field 

(100). 

[Claim 5]The semiconductor light emitting element according to any one of claims 1 to 3, 
wherein said 2nd field of said GaP substrate is a field (100). 

[Claim 6]The semiconductor light emitting element according to any one of claims 1 to 5, 
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wherein said luminous layer contains an InGaAlP layer. 

[Claim 7]A luminous layer which emits light of the wavelength lambda which penetrates 
said GaP substrate on the 1st [ of a GaP substrate which has the 1st field and the 2nd field 
that counters with said 1st field and has an area smaller than said 1st field / said ] field is 
formed, 

Two or more sides which incline at a mutual almost equal angle so that it may narrow 
towards said 2nd field in said GaP substrate are formed, 

A manufacturing method of a semiconductor light emitting element forming two or more 

unevenness in said two or more sides by re-growing up GaP by the MOCVD method with 

not less than 350 ** the growing temperature of 700 ** or less considering V group material 

including Lynn and a group III material containing gallium as material gas. 

[Claim 8]A manufacturing method of the semiconductor light emitting element according to 

claim 7, wherein height of unevenness of said plurality of more than 0.1 lambda is below 3 

lambda. 

[Claim 9]A manufacturing method of the semiconductor light emitting element according to 
claim 7 or 8 with which said GaP substrate carries out that an angle theta (5 degrees <= 
theta<=20 degrees) inclination is the OFF board carried out in the [01 1] directions with the 
feature from a field (100). 

[Claim 10]A luminous layer which emits light of the wavelength lambda which penetrates 
said GaP substrate on the 1st [ of a GaP substrate which has the 1st field and the 2nd field 
that counters with said 1st field and has an area smaller than said 1st field / said ] field is 
formed, 

Two or more sides which incline at a mutual almost equal angle so that it may narrow 
towards said 2nd field in said GaP substrate are formed, 

Mixed gas of V group material and hydrogen which include Lynn on said two or more sides, 
Or hydrogen as a controlled atmosphere at not less than 350 ** the temperature of 1000 ** 
or less. A manufacturing method of a semiconductor light emitting element forming two or 
more unevenness by carrying out the pyrolysis of said side of said GaP substrate, and 
carrying out etching removal of drops REITO which consists of gallium which remained by 
said pyrolysis with an etching reagent. 

[Claim 1 1]A manufacturing method of the semiconductor light emitting element according to 
claim 10, wherein height of unevenness of said plurality of more than 0.1 lambda is below 3 
lambda. 

[Claim 12]A manufacturing method of the semiconductor light emitting element according to 
claim 10 or 1 1 with which said GaP substrate carries out that an angle theta (5 degrees <= 
theta<=20 degrees) inclination is the OFF board carried out in the [011] directions with the 
feature from a field (100). 

[Claim 13]A luminous layer which emits light of the wavelength lambda which penetrates 
said GaP substrate on the 1st [ of a GaP substrate which has the 1st field and the 2nd field 
that counters with said 1st field and has an area smaller than said 1st field / said ] field is 
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formed, 

Two or more sides which incline at a mutual almost equal angle so that it may narrow 
towards said 2nd field in said GaP substrate are formed, 

A manufacturing method of a semiconductor light emitting element forming two or more 
unevenness by forming in said two or more sides a metal layer which consists of aluminum, 
Ti, Sn, Ag, or Au by vacuum deposition or weld slag, and carrying out etching removal of 
said metal layer with an etching reagent. 

[Claim 14]A manufacturing method of the semiconductor light emitting element according to 
claim 13, wherein height of unevenness of said plurality of more than 0.1 lambda is below 3 
lambda. 

[Claim 15]A luminous layer which emits light of the wavelength lambda which penetrates 
said GaP substrate on the 1st [ of a GaP substrate which has the 1st field and the 2nd field 
that counters with said 1st field and has an area smaller than said 1st field / said ] field is 
formed, 

Two or more sides which incline at a mutual almost equal angle so that it may narrow 
towards said 2nd field in said GaP substrate are formed, 

A manufacturing method of a semiconductor light emitting element forming two or more 
unevenness by spraying particles containing with a not less than 2-micrometer diameter [ 3 
micrometer or less ] alumina on said two or more sides, and etching with an etching 
reagent. 

[Claim 16]A manufacturing method of the semiconductor light emitting element according to 
claim 15, wherein height of unevenness of said plurality of more than 0.1 lambda is below 3 
lambda. 

[Claim 17]A luminous layer which emits light of the wavelength lambda which penetrates 
said GaP substrate on the 1st [ of a GaP substrate which has the 1st field and the 2nd field 
that counters with said 1st field and has an area smaller than said 1st field / said ] field is 
formed, 

Two or more sides in which incline at a mutual almost equal angle and it has two or more 

unevenness so that it may narrow towards said 2nd field in said GaP substrate are formed 

using a dicing blade which has two or more unevenness on the surface, 

A manufacturing method of a semiconductor light emitting element etching said two or more 

sides with an etching reagent, and forming two or more unevenness in said two or more 

sides. 

[Claim 18]A luminous layer which emits light of the wavelength lambda which penetrates 
said GaP substrate on the 1st [ of a GaP substrate which has the 1st field and the 2nd field 
that counters with said 1st field and has an area smaller than said 1st field / said ] field is 
formed, 

Two or more sides which incline at a mutual almost equal angle so that it may narrow 
towards said 2nd field in said GaP substrate are formed, 

A manufacturing method of a semiconductor light emitting element forming two or more 
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unevenness in said two or more sides by etching with an etching reagent, irradiating with 
halogen light. 

[Claim 19]A luminous layer which emits light of the wavelength lambda which penetrates 
said GaP substrate on the 1st [ of a GaP substrate which has the 1st field and the 2nd field 
that counters with said 1st field and has an area smaller than said 1st field / said ] field is 
formed, 

Two or more sides which incline at a mutual almost equal angle so that it may narrow 
towards said 2nd field in said GaP substrate are formed, 

A manufacturing method of a semiconductor light emitting element which heats till softening 
temperature to which a GaP crystal becomes soft at said two or more sides, and is 
characterized by forming two or more unevenness in said two or more heated sides by 
pressing a metallic mold which has two or more unevenness on the surface. 



[Translation done.] 
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